bl . f h I ' f I b ' 7 a porta e Instrument or t e rea -tIme measurement 0 aerosoa sorptIon.
We have named this instrument the aethalometer, derived from the Greek word a16aAOUV, "soot."
Measurements of the absorption coefficient of an ambient aerosol are difficult, mainly due to the small magnitude of this coefficient : typically, 3 .. apparatus that may make them inconvenient for routine use. The instrument that we have developed measures the attenuation of a light beam transmitted through the particles which are being continuously collected on a suitable filter.
This method is based on the laser transmission technique. 10 As predicted theoretical1y11 for a deposit of absorbing particles on a diffusely reflecting substrate. the laser transmission technique is sensitive only to absorption.
, a resu t con lrme y p otoacoustlC measurements.
The principle of operation of the aethalometer is illustrated in Fig. 1 . If the instantaneous absorption coefficient of the aerosol in the air column being drawn through the filter is baCx,t), and v is the airstream velocity at the filter face, then the attenuation at time T due to the deposit on the filter will be
Differentiation of the voltage proportional to A(T) will then yield a measure of ba(x,t). Since the rate of increase of A(T) is rather slow (typically 0.1%
per minute), we use digital methods to perform the differentiation. At selected time intervals, the signal is digitized and stored. This result is subtracted from the previous measurement, giving a difference proportional to the average of the absorption coefficient during the averaging time interval. The output is available in digital form for further processing and is also converted back to an analog signal for chart recorder display.
The instrument was calibrated by operating it in parallel with a sampler collecting aerosol particles on prefired quartz fiber filters. It has been
shown that the dominant absorbing species in urban aerosols is graphitic carbon,14 which may be measured on quartz fiber filters by a combined solvent
15,16 extract10n an t erma ana YS1S tec n1que.
Comparison of the two results 
